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I, Reginald Donovan Bovce, of SOo 1 , 
London Eoad, AVe*tcliiYe-on-Sea, in the 
County of Es*ex\ a British .subject, do 
hereby declare the nature of this inven- 
o tion to be ns follows: — 

This invention relates to multiple 
cylinder reciprocating pumps adapted to 
he driven bv means of a single, rotary 
shaft. 

10 In accordance with the present inven- 
tion the outer ends of the pistons are 
pivotally connected with corresponding 
points on a swash plate, said swash plate 
being acted upon by a series of rollers 

15 carried by and at unequal distances •from, 
a plate mounted upon the driving shaft, 
at ri<rht angles to the axis thereof. 

Preferably the rollers are mounted in 
hall bearings on a series of pillars of 

20 unequal length disposed around the peri- 
phery of a" flywheel or the like, and 
parallel with the axis thereof, and said 
rollers may be adapted to roll on tracks 
formed on' a circumferential ridge on the 

25 svash plate. Also the pistons may be 
mvotallv connected with the swash-plate 
by means of short connecting; rods having 
hall and socket ioints, and the swash plate 
mav be centrallv pivoted by a ball and 

30 socket joint with a point on the pump 
framework on the axis of the driving 
shaft. 

Tn one form of the invention four pump 
cylinders are cast integral with a base 

35 plate so that the axes of the cylinders are 
in a "ircle and are perpendicular to the 
plane of the ha«c plale. Each cylinder- 
is provided with a delivery port, con- 
trolled bv a non-return valve, and the 

40 outlets from the delivery valves are con- 
nected with a common dpi i very P ] P°- 
whilst each cvlinder may he provided with 
an inlet valve. In each cylinder is a 
trunk piston having a cup-leather or 

IP rice 1/-] 


piston-ring packing, and provided at its 45 
outer end with the socket portion of a 
liall and socket joint, all the pistons being 
of equal length. A boss is formed in 
the. centre of the base plate and is pro- 
vided at its outer end with the ball por- 50 
tion of a ball and socket joint. 

A swash plate connected at its centre 
with the central lug on the base plate 
bv means of a ball and socket joint is 
formed on that side adiacent to the cover 55 
plate with a series of socket portions of 
ball and socket jointsj, said series corre- 
sponding in position and number with the 
cylinders. Each of said socket portions 
is connected with the socket portion on CO 
the corresponding piston by means of a 
short connecting* rod formed at each end 
with the ball portion of a ball and socket 
joint. 

A driving shaft, mounted to rotate in uo 
a bearing *in an extension of the base 
plate and provided .with a collar an(d 
ball thrust washer, is coaxial with the 
circle containing the axes of the pump 
cylinders and carries on that end adjacent 70 
to the base plate a disc or flywheel. 

Spaced at equal angular intervals adja- 
cent the circumference of the flywheel are 
four pillars, one pair of diametrically _ 
opposite pillars being at equal length and 'O 
the remaining two being respectively 
lomrcr and shorter by equal amounts than 
said equal pair. 

The outer end of each pillar is pro- 
vided with a friction roller, preferably *° 
mounted on ball bearings, and having its 
axis disposed radially relatively to the 
driving shaft so as to he adapted to roll 
on a track formed on a circumferential 
ridQ-e on the swash plate. Three tracks Sc. 
ore" provided on the ridge one parallel 
with the surface of the plate, with which 
the rollers of the two equal pillars are 
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adapted to contact and one on eaeh side 
of the first track, and at an angle 
thereto. 

In order to operate the pump, the driv- 
f> mg shaft is rotated by any desired means, 
e.g. manually and the swash plate is thus 
caused to rock with a circular ware 
motion and successively to force forward 
and afterwards to draw back the pistons 
10 in the cylinders. 

The number of working strokes of the 


pump, as a whole, per revolution of the 
driving- shaft being equal to the number 
of cylinders, it follows that a large vol- 
ume of air may be rapidly pumped 03' the 1 5 
apparatus. 

Uated the 5th day of January, 1821. 

A. SI. & WM. CLARK, 
Chartered Patent Agents, 
5'J & 54, Chancery Lane, Londou, 20 
TT.C. 2. 
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I, Bf.gjxalp Donovan Bov< k, of 30<i, 
Lou elfin Pond, WestcIifr>-oii-Sea, in Hie 
County of Essex*,, a British subject, do 
hereby declare the nature oi : thi.s inven- 
tion and in what manner the same is to he 
performed, to he particularly described 
and ascertained in and by the following 
statement: — 

This invention relates to -multiple 
cylinder reciprocating* pumps adapted to 
be driven by means of » single rotary 
shaft through swash plate mechanism, 
the several pistons being driven from the 
swash plate through connecting rods 
provided at their opposite ends with 
universal joints, whilst tire swash plate is 
operated by rollers carried by the driving 
shaft and has for its object to provide a 
pump of simple construction which is 
easy to operate and which will give a 
steady delivery of increased volume as 
compared with other pumps of equal size. 

According to this invention the rollers 
are mounted on a series of pillars of 
unequal length disposed around the cir- 
cumference of a fly wheel or the like and 
parallel with the axis thereof, said rollers 
being adapted to roll on tracks formed on 
a circumferential ridge on the swash 
plate. 

The preferred form of the invention 
will be described with reference to the 
accompanying drawings in which Figure 
1 is an end elevation and Figure 2 a plan 
of a pump, whilst Figure 3 is a sectional 
side elevation substantially on the line 
fj — 3 Figure 2, and Figure 4 is a side 
elevation of a detail. 

Four pump cvlinders a ... are cast 
integral with a base plate h so that the 
axes of the cvlinders a are in a. circle and 
are perpendicular fo the 'plane of the 
base plate b. Each cylinder a is pro- 


vided with a delivery port ci, controlled 
by a nun -return valve d, ami the outlets 
v from the delivery valves // are connected 
with a common delivery pipe / whilst each 
cylinder a is provided with an inlet 
passage Q. In each cylinder a is a solid 
piston h having a cup-leather / 01 a 
piston-ring packing, and provided at its 
outer end with the socket portion j of a 
ball and socket joint /\ y", all the pistons 
a . . . being of equal length. A ho.ss , 
is formed in the centre of the base plate 
b and is provided at its outer end with 
the ball portion m of a ball and socket 
joint n. 

A swasli plate o connected at its centre 
with the central boss 7 on the base plate 
b by means of the ball and socket joint 
w, // is formed on that side adjacent to 
the base plate b with a series of scx-ket 
portions p ... of ball and socket joints 
2\ p, said series corresponding in position 
and number with the cylinder** a. F.a* h 
of said socket portions p is connected 
with the socket portion j on the corres- 
ponding piston 7/ by means of a short con- 
necting rod r formed at each end with the 
ball portion /■ and r/ respectively of a ball 
and socket joint _/and q 9 p respectively. 

The base plate b is carried bv a sole 
plate * and strengthened by buttress ribs 
f, / and a driving shaft u mounted 
rotate in a hearing r carried by the so 
plate and provided with a ball thru , 
bearing w y is coaxial with the circle con- 
taining the axes of the pump cylinders a 
and carries on that end adjacent to the 
base plate h a disc or flywheel .r. 

Spaced at equal angular- interval* 
adjacent to the circumference of the fly- 
wheel .r are four pillars .y 1 . .y 2 , ?/ 3 , j/ 4 , one 
pair of diametrically opposite pillars y- 
2/* being of equal length and the remain- 
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ing* two y l and ;y 3 being respectively 
longer and shorter by -equal amounts than 
said equal pair if 1 and z/ 4 . 

The outer end of each pillar y 2 , y\ 
5 y* is provided \vit!i a friction roller c 1 , c'-, 
c 3 , ^ 4 respectively, preferably mounted on 
hall bearings, not shown;, and having its 
axis disposed radially relatively to the 
driving shaft u so as to be adapted to roll 
10 on a Track formed on a circumferential 
rid<re 9 on tue swash P latc Three 
tracks 10, 11, 12 are provided on the ridge 
9, one 10 parallel with the surface of the 
plate o with which the rollers c 4 of the 
15 two equal pillars //-, i/ 4 arc adapted to 
contact and one 11 or 12 on each side of 
the first track 10, and at an angle thereto, 
as shewn in Fig. 3, with which the rollers 
r\ and z z oi\ the pillars //' and if 
20 respectively are adapted to contact. 

In order to operate the pump, the driv- 
ing shaft e/. is rotated by any desire;] 
means, e.(j. manually, by a crank handle 
v\ and the swash piate o is thus caused 
25 to' rock with a circular wave motion and 
successively to force forward and after- 
wards to draw hack the pistons 7* in the 
cylinders a. 
* In order to restrain any tendency of the 
SO SW ash plate o to rotate about the axis of 
the driving shaft u % said swash plate is 
provided at each side with a radially pro- 
jecting pin 13 carrying an antifriction 
roller** 14 adapted to engage within a 
35 track such ;is is shewn at 15 Figure 4, 
the track 1-5 being carried by a bracket 10 
bolted to the sol* plate s. 

In order to lubricate the pistons li 
within the cylinders «, each is formed 
40 with an axial passage IT closed towards 
one end bv a grub screw 18 in a radial 
aperture and at the other end by a screw 
19, which, with a head or cap 20 holds 
the cup leather i in place, said axial 
45 passage IT communicating by a radial 
passage 21 with a helical groove 22 in 
the surface of the piston It. A wick, not 
shown, is laid in the groove 22 and led 
throu-h the passage 21 to the passage- 3 i 
50 an< ] the latter is charged with oil tnrouch 
the aperture whirh is normally closed by 
the srrub screw IS, *o tl*a< oil Is r01 j" 
stoutly fed to the wick in the groove 2^., 
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and the piston h and cylinder a are 
efficiently lubricated. 5o 

The number of working strokes of the 
pump, as a whole, per revolution of the 
driving shaft u being equal to the num- 
ber of*" cylinders, it follows that a large 
volume of air may be rapidly pumped by 
the apparatus. 

By mounting the base plate b to rotate 
in bearings and forming it as a gear wheel 
or belt pulley, or by mounting the base 
plate 6 cylinders a and associated parts 
coaxially" on the end of a shaft, the 
apparatus may be used as variable speed 
transmission mechanism, the gear ratio 
depending upon the rate at which air is 
allowed to escape from the common /L 
delivery pipe /. 

Having now particularly described and 
ascertained the nature of* my said inven- 
tion and in what manner the same is to 
be performed, I declare that what I claim ,0 
is: — 

1 . A pump of the kind hereinbefore set 
forth wherein the rollers are mounted on 
a series of pillars of unequal length dis- 
posed around the circumference of a fly ° u 
wheel or the like, and parallel with the 
axis thereof, and wherein said rollers are 
adapted to roll on tracks formed on a cir- 
cumferential ridge on the swash plate. 

2. A pump, as claimed in Claim 3 
wherein means are provided for restrain- 
ing any tendency of the swash plate to 
rotate about the axis of the driving shaft, 
substantially as set forth. 

3. A puinpi, as claimed in any of. the 
preceding claims adapted for use as vari- 
able speed transmission mechanism, sub- 
stantially as set forth 


Dated the 22nd day of March, 1921. 

A. M. & \TM. CLABK, 
Chartered Pal en t Agents, 
53 & 04, Chum-err Lane, London, TF.C. 2. 


90 


4. A pump constructed, arranged and 
adapted to operate substantially as here- y ° 
inbefore set forth. 

5. A pump constructed and arranged 
substantially as hereinbefore set forth 
with reference to the accompanying draw 
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